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REMARKS 

Claims 25-46 are pending in the present application. Claims 1-24, presented in the 
Preliminary Amendment filed on March 5, 2007, have been cancelled, and claims 25-46 have 
been added. 

Amendments to the Specification and Claims 

The specification has been amended as set forth in the Substitute Specification attached 
hereto. A marked-up version of the Substitute Specification showing the amendments made 
thereto is also provided for the convenience of the Examiner. 

In addition, the claims have been amended. New claim 25 is based on original claim 1 ; 
new claims 26 and 27 are based on original claim 5; new claim 28 is based on original claim 12; 
new claims 29 and 30 are based on original claim 14; new claim 31 is based on original claim 
15; new claim 32 is based on original claim 6; new claims 33 and 34 are based on original claim 
7; new claim 35 is based on original claim 8; new claims 36-38 are based on original claims 
9-11, respectively; new claims 39-41 are based on original claims 16-18, respectively; new 
claims 43 and 43 are based on original claim 20; new claim 44 is based on original claim 1; and 
new claims 45 and 46 are based on original claims 19 and 22, respectively. 

No new matter has been added by way of the above amendments to the specification and 
claims. Additionally, support for the claim amendments can be found throughout the present 
specification and drawings. 

Entry of the above amendments is respectfully requested. 
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Conclusion 



In view of the above amendments, Applicants believe the pending application is in 
condition for allowance. Accordingly, an early Notice of Allowance is earnestly solicited. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact the undersigned, at the telephone 
number below, to conduct an interview in an effort to expedite prosecution in connection with 
the present application. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 
replies to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any 
additional fees required under 37.C.F.R. §§1.16 or 1.14; particularly, extension of time fees. 
Dated: March 3, 2008 Respectfully submitted, 




Registration No.: 43,368 & ^ 8 ° 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
81 10 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicants 



Attachments: Marked-Up Version of Substitute Specification 
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Specification 

PRINTED CIRCUIT BOARD DESIGN INSTRUCTION SUPPORT 
METHOD AND DEVICE 

Technical Field 

[0001] The present invention relates to a printed circuit board 

design instruction support method between a circuit design and a printed 
circuit board design, a printed circuit board instruction support device 
between a circuit design and a printed circuit board design, a Web system, a 
program, and a computer-readable recording medium, more specifically to a 
printed circuit board design instruction support method between a circuit 
design and a printed circuit board design, a printed circuit board instruction 
support device between a circuit design and a printed circuit board design, a 
Web system, a program, and a computer-readable recording medium, which 
are designed to improve the work efficiency of the printed circuit board 
design and to improve the quality of the printed circuit board design. 

Background Technology 

[0002] Conventionally, in creating a design instruction to design a 

printed circuit board on a circuit design step, a circuit designer has been 
supposed to write the design instruction in handwriting, and instruction 
required in designing has been communicated from the circuit designer to a 
printed circuit board designer by passing the completed design instruction 
to the printed circuit board designer. 

Herein, the design instruction describes which portion of a circuit 
diagram should fall under the instruction, and in such occasion, the circuit 
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designer was supposed to add items such as the names of parts and wirings 
(parts location "reference", part numbers, net names, etc.) to the design 
instruction in handwriting. 

However, instruction was not fully communicated in communication 
operation by such a design instruction, and further, in the case where the 
circuit diagram was changed, the names of parts and wirings described on 
the design instruction needed to be changed in accordance with the change 
of circuit diagram. 

For this reason, in the above-described conventional method, writing 
and changing work to the design instruction became complicated, and there 
was a possibility of miswriting the names of parts and wirings, and 
furthermore, there was the first problem that a problem occurred or quality 
was deteriorated due to insufficient communication on written instruction. 

[0003] Further, regarding the design quality of a designed printed 

circuit board, a design instruction itself depends on designers, so that its 
quality varies according to the skill of designers, and there was the second 
problem that instruction contents were affected by instruction designers 
such that printed circuit board design quality is deteriorated due to 
human-dependent situation. 



[QQ04] Furthermore, in confirming a printed circuit board, which was 
designed by a printed circuit board dosign system, for the instruction -of-a 




design instruction in high density and high spood circuit design of a printed 


and wore done manually for corre 




functions of a circuit design systen 


'Sponding portions, by using search 


Specifically, bocause of reas 


i and a printed circuit board design 
.ons such, as ■suddon increase of the 
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d- i - gf i e - u - l -t y l e v e l of d e sign caused by digitaiization and th e difficulty of 
maintaining — the — integrity — &4 — a» — on t k - o — syst e m — by — tfee — short e n e d 

comp e titiveness of products or multi-function, the rea s ons ouch -as th e 

d e sign quality d e p e ndent on d e sign e rs, labor sp e nt in drawing check and 
corroctod in s truction is e normous, and shortening the labor has b ee n th e k e y 
to shorten the lead time of design/ 

For this r e ason, th e r e was th e third probl e m that th e work efficiency 

deteriorated and onormous labor — and— co s t - w er e r e quir e d in insp e ction, 

confirmation, and drawing ch e ck r e garding a d e sign e d printed circuit board 
or - eroa - t - ing a corr e ction instruction. 

[0005] In addition, extracting items (circuit parts, wirings, oto. - ) - o - n --a-^ i -fett^ 
diagram -as on e group by th e ir types and functions and dividing th e m into 
groups in order to rofloot thom-on a - dosign - in s t - r-ue - t - ion in basic d e signing or 
cr e ating a ch e ck list of a circuit diagram w e r e n e c e ssary on making 
i ns true ti e n -- and - &h -e efc i n gr 

Conv e ntionally, s e arch processing has boon - done for e ach item 

(p a - rtS; wiring information, etc.) in e xtracting th e groups, onormous timo 
was required in extracting - work in -proportion to the articl e quantity of 
it e ms and parts quantity, and further, extracted data aro inhor e nt to th e 
circuit - diagram, so that there was the fourth probl e m that workload and 
much tim e in proportion to items wore required - S tt eh - that the sam e 
ex-tf-a-&kng work was nec e ssary in anoth e r circuit diagram. 
[0006] M e anwhile, electronic equipmont-ma - n - ufactur o rs hav e a larg e numb e r 
of dosign conditions and instructions of nois e m e asur e s, heat measures - and - 
the — like-, — which — tfrey — have — boon — oultivatod — by — conv e ntional — product 
development-— i - n - th e d e v e loping proc e ss of n e w products, such d e sign - 
conditions — w e re — instructed — te — prin t ed — circuit — board — d e sign e rs — before 
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d e signing a printed circuit board, and th e print e d circuit board dosignor - 5 
designed tho printed oirouit - board - a H &e e^ ding to th e instructions. 

Th e n, a prototype of the printed circuit board is formed aft e r tho 

d o sign - of th e print e d circuit board is compl e t e d, but b e for e that, verification 
work whether the design - instruo - t - ions w o r e prop e rly follow e d w e r e don e . 

H e r e in, since some design instruotions-havo rulos that cannot b e 

OKpr - e -sse d in num e rical valu e s, th e r e w e r e oas e s wh e re automatic - c - ho& fe 

using a GAD systom could not b e p e rform e d, and ch e ck for such portions 
had to b e done visually. 

Such visual ch e ck starts by s e arching areas in tho circuit diagram 

and the printed circuit board r - wh i eh co r r e spond to the d e sign instruction, 
and a search function or th e lik e of th e CAD system is used in oo arching th e 
corresponding - arca -s: — To us e th e function, it is n e cessary to oporato both 
th e circuit diagram and th e print e d circuit board, and furthor - moro, Ginco 
there aro cas e s wh c r o- art - icl e s that must b e ch e ck e d ar e s e v e ral hundred or 
more d e p e nding on a product, there was -- tho fifth probl e m that e normous 
labor and-t - im - e -^ w e r e r e quir e d in ch e ck. 

[0007] Further, conventionally, wh e n visually ch e cking it e ms on a printed 
circuit board of high d e nsity multiplo layor, in ord o r to cl e arly display 
oonton - t o to b o checked, s e tting for displaying the ohook-oontonto by taking 
th e int e rrelation of associatod items in consid e ration has been done 
manually whil e th e check contents woro accurately grasp e d. 

Sp e cifically, -if- tho cont o nts to be ch e ck e d ar e not clearly displa -ye4r 

thoro is a po ss ibility that th e check contents aro misrooogn - iz e d and accurat e 
ch e ck cannot be performed: 
. a s- t - h e- 

ery tim e to prevent ■ misreoo - g - nition depended 
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operators and it caused significant loss of timo, 

[0008] M e anwhil e , th e re is known a r e sistance called a damping rcsistanco 

with several tons fi, which is serially in s erted — in - te - a --s ig - B - a4 lin e for th e 

purpos e of removing noise from rofloctod waves, and such— a— damping 
r -e si s tance is frequently used for the output of a buff e r circuit, the output of 
a driving IC for a ■ momory;-or tho - liko -r 

Conv e ntionally, in e xtracting a damping r e sistanc e from the circuit 

diagram -— a t t r i b u te o f th e resi s t ance, information of a conn e ct e d it e m, 
conn e ction status and the lik e have been visually confirmed ' on - the - circuit 
diagram. — Sp e cifically, th e r e ar e many ar e as wh e r e th e damping resistance 
must bo extracted from the oircuit-d iagra- m - v - isually, and it was difficult to 
judg e by anyon e but the d e sign e r hims e lf/herself. 

Th e n, in designing print e d circuit board, although it is necessary to 

instruct which ' rosistanoo - is-tho - damping - resistance by using th e position 
and th e wiring method of damping resistance as a circuit-board design 
instruction, — e normous — time — was — requir e d — hi — e xtracting — the — damping 
r e sistanc e — because — a-e — condition — cxistod — m — extracting — the — damping 
resi-s-t-a-neer 

In short, — the design instruction for tho - damping r e sistanc e — is- 

n e c e ssary in designing printed circuit board and checking printod - oireu - i t 
board, but there was tho seventh problom - that o normous tim e was r e quir e d 
in extracting th e damping r e sistanc e itself. 

[0009] Furthormoro, tho numb o r of LSIs to be mount e d incr e ases as a 
circuit siz e b e com e s larger, and the incroaso of LSIo diroot - l - y conn e ct e d to 
tho ineroasO '- oj - t - ho numb o r of bypass capacitors. 
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many a s s e v e ral hundr e d bypass capacitors, for e xampl e , by using a scr ee n 
of CAD syst e m and a drawing of layout, which was drawn on pap e r. 
[QQ-1Q] Th e bypass capacitors ar e classifi e d by functions caus e d by th e us e 
methods (parts to bo connected) of the capacitors^ - and tho bypass-e ap- ae it& r -s- 
cannot b e judg e d on single capacitors. 

Te — e xtract — the — bypass — capacitors — from — tbe — circuit — diagram, 

information of connected parts, connection status and the like on the circuit 

diagram — w e r e — visually — confirmed. Specifically, — th e re — was — ne — final 

judgment other than ^ a method of - directly confirming— to — a d e sign e r 

hims e lf/hers e lf. 

It ■ i s -to - b e- ^i<> te d-t - haM - h e r -e-4s-a- m :e- thod of applying attribut e into th e 

bypass capacitors in designing a circuit, but load in designing boeom - o s 
h e avier and ouch mothod was difficult to bo roalizod. 

Sp e cifically, design instruction for bypass capacitors is-nooosoary in 

designing print e d circuit board and ch e cking print e d circuit board, and thero 
was-tho-ninth probl e m that enormous tim e was required in e xtracting bypass 
capacitors. 

Meanwhile, there is known a resistance called a damping resistance 
with several tens Q, which is serially inserted into a signal line for the 
purpose of removing noise from reflected waves, and such a damping 
resistance is frequently used for the output of a buffer circuit, the output of 
a driving IC for a memory, or the like. 

Conventionally, in extracting a damping resistance from the circuit 
diagram, attribute of the resistance, information of a connected item, 
connection status and the like have been visually confirmed on the circuit 
diagram. Specifically, there are many areas where the damping resistance 
must be extracted from the circuit diagram visually, and it was difficult to 
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judge by anyone but the designer himself/herself. 

Then, in designing printed circuit board, although it is necessary to 
instruct which resistance is the damping resistance by using the position 
and the wiring method of damping resistance as a circuit board design 
instruction, enormous time was required in extracting the damping 
resistance because no condition existed in extracting the damping 
resistance. 

In short, the design instruction for the damping resistance is 
necessary in designing printed circuit board and checking printed circuit 
board, but there was the third problem that enormous time was required in 
extracting the damping resistance itself. 

Furthermore, the number of LSIs to be mounted increases as a 
circuit size becomes larger, and the increase of LSIs directly connected to 
the increase of the number of bypass capacitors. 

With the increase of the bypass capacitors, there was the fourth 
problem that much labor and time cost was consumed in recognizing as 
many as several hundred bypass capacitors, for example, by using a screen 
of CAD system and a drawing of layout, which was drawn on paper. 

The bypass capacitors are classified by functions caused by the use 
methods (parts to be connected) of the capacitors, and the bypass capacitors 
cannot be judged on single capacitors. 

To extract the bypass capacitors from the circuit diagram, 
information of connected parts, connection status and the like on the circuit 
diagram were visually confirmed. Specifically, there was no final 
judgment other than a method of directly confirming to a designer 
himself/herself. 

It is to be noted that there is a method of applying attribute into the 
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bypass capacitors in designing a circuit, but load in designing becomes 
heavier and such method was difficult to be realized. 

Specifically, design instruction for bypass capacitors is necessary in 
designing printed circuit board and checking printed circuit board, and there 
was the fifth problem that enormous time was required in extracting bypass 
capacitors. 

In addition, extracting items (circuit parts, wirings, etc.1 on a circuit 
diagram as one group by their types and functions and dividing them into 
groups in order to reflect them on a design instruction in basic designing or 
creating a check list of a circuit diagram were necessary on making 
instruction and checking. 

Conventionally, search processing has been done for each item 
(parts, wiring information, etc.) in extracting the groups, enormous time 
was required in extracting work in proportion to the article quantity of 
items and parts quantity, and further, extracted data are inherent to the 
circuit diagram, so that there was the sixth problem that workload and much 
time in p ro portion to items were required such that the same extracting 
work was necessary in another circuit diagram- 
Furthermore, in confirming a printed circuit board, which was 
designed by a printed circuit board design system, for the instruction of a 
design instruction in high-density and high-speed circuit design of a printed 
circuit board, associated instruction items were confirmed and inspected 
and were done manually for corresponding portions, by using search 
functions of a circuit design system and a printed circuit board design 
system. 

Specifically, because of reasons such as sudden increase of the 
difficulty level of design caused by digitalization and the difficulty of 
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maintaining the integrity of an entire system by the shortened 
competitiveness of p roducts or multi-function, the reasons such as the 
design quality dependent on designers, labor spent in drawing check and 
corrected instruction is enormous, and shortening the labor has been the key 
to shorten the lead time of design. 

For this reason, there was the seventh problem that the work 
efficiency deteriorated and enormous labor and cost were required in 
inspection, confirmation, and drawing check regarding a designed printed 
circuit board or creating a correction instruction. 

Meanwhile, electronic equipment manufacturers have a large number 
of design conditions and instructions of noise measures, heat measures and 
the like, which they have been cultivated by conventional product 
development, in the developing process of new products, such design 
conditions were instructed to printed circuit board designers before 
designing a printed circuit board, and the printed circuit board designers 
designed the printed circuit board according to the instructions. 

Then, a prototype of the printed circuit board is formed after the 
design of the printed circuit board is completed, but before that, verification 
work whether the design instructions were properly followed were done. 

Herein, since some design instructions have rules that cannot be 
expressed in numerical values, there were cases where automatic check 
using a CAD system could not be performed, and check for such portions 
had to be done visually- 
Such visual check starts by searching areas in the circuit diagram 
and the printed circuit board, which correspond to the design instruction, 
and a search function or the like of the CAD system is used in searching the 
corresponding areas. To use the function, it is necessary to operate both 
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the circuit diagram and the printed circuit board, and furthermore, since 
there are cases where articles that must be checked are several hundred or 
more depending on a product, there was the eighth problem that enormous 
labor and time were required in check. 

Further, conventionally, when visually checking items on a printed 
circuit board of high-density multiple layer, in order to clearly display 
contents to be checked, setting for displaying the check contents by taking 
the interrelation of associated items in consideration has been done 
manually while the check contents were accurately grasped. 

Specifically, if the contents to be checked are not clearly displayed, 
there is a possibility that the check contents are misrecognized and accurate 
check cannot be performed. 

There was the ninth problem that the work of performing display 
control every time to prevent misrecognition depended on the skill of 
operators and it caused significant loss of time. 

[0011] Furthermore, even if an instruction is given in designing 
printed circuit board, such instruction contains contents whose quality 
cannot be maintained unless the circuit board is designed accompanied by 
knowledge such as experience and logic. 

Conventionally, the designer of printed circuit board has needed to 
search and read books and materials of corresponding technical information 
in order to understand the instruction, and there was the tenth problem that 
the designer of printed circuit board needed to spend enormous time in 
searching and reading the technical information. 

[0012] It is to be noted that prior art that the applicant of the present 
invention knows when filing an application for patent is an art described 
above but not an invention disclosed in documents publicly known, so that 
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there is no prior art information to be described. 

Disclosure of the Invention 

Problems to be Solved by the Invention 

[0013] The present invention has been created in view of the 
above-described first and second problems that the prior art has, and it is 
the first and second objects of the invention to provide a printed circuit 
board design instruction support method between a circuit design and a 
printed circuit board design, a printed circuit board instruction support 
device between a circuit design and a printed circuit board design, a Web 
system, a program, and a computer-readable recording medium, which are 
capable of creating or automatically cr e ating displaying a design instruction 
to be referred to when correctly designing a circuit board based on a design 
rule in designing a printed circuit board of electronic equipment. 

[0014] Further, the present invention has been created in view of the 
above-described third problem that the prior art has, and it is the third 
object of the invention to provide a printed circuit board design instruction 
support method between a circuit design and a printed circuit board design, 
a printed circuit board instruction support device between a circuit design 
and a printed circuit board design, a Web system, a program, and a 
computer-readable recording medium, in which are capable of improving 
th e work effici e ncy of print e d circuit board d e sign such that the ch e ck of 

d r aw ing - i -s e x e cut e d e ffici e ntly and improving th e quality of th e print e d 

circuit board design by equalizing design quality to shorten a dosign period 
and r e duc e th e manufacturing cost of circuit board such as r e ducing th e 
number of making prototypos damping resistances are correctly arranged 
based on a design rule in arra nging t hem, in designing a printed circuit 
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board of electronic equipment . 

[0015] The present invention has been created in view of the 

above-described fourth probl e m and fifth problems that the prior art has, 
and it is the fourth object - and fifth objects of the invention to provide a 
printed circuit board design instruction support method between a circuit 
design and a printed circuit board design, a printed circuit board instruction 
support device between a circuit design and a printed circuit board design, a 
Web system, a program, and a computer-readable recording medium, which 
oan-bo ■■ u3od— w - he - n — for - m i ng info t mat - ie ' R— e^ f part s and wirings, which is 
referred to in correctly designing a circuit board by each circuit board,-as-a 
d esi-g n -4 nstruction and can b e used wh e n cr e ating a ch e ck list for ch e cking 
wheth e r or not a design is properly designed as instructed for a ■ completed ' 
print e d circuit board, in designing a print e d circuit board of electronic 
equipment are capable of detecting bypass capacitors including a circuit 
pattern as EMC measure of a printed circuit board . 

[0016] The present invention has been created in view of the 

above-described fifth -sixth problem that the prior art has, and it is the f4f-th 
sixth object of the invention to provide a printed circuit board design 
instruction support method between a circuit design and a printed circuit 
board design, a printed circuit board instruction support device between a 
circuit design and a printed circuit board design, a Web system, a program, 
and a computer-readable recording medium, which can be used in v e rifying 
wh o th o r-er not the d e sign of printed circuit board of e lectronic equipment is 
corr e ctly p e rformed based on a design instruction^ and - whioh ar e capabl e of 
displaying areas to -b e ch e ck e d on both of a circuit diagram and a printed 
circuit board layout diagram for each circuit part to which - a d e sign rul e is 
applied by cooperation between a circuit d e sign system and a printod cirea it 
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board design system in tho design verification of printed circuit board-to 
short e n ch e ck tim e and lighten labor when displaying information of parts 
and wirings, which is referred to in correctly designing a circuit board by 
each circuit board, with a design instruction and can be used when 
displaying a check list for checking whether or not a design is properly 
designed as instructed for a completed printed circuit board, in designing a 
printed circuit board of electronic equipment . 

[0017] Th e pr e s e nt Further, the present invention has been created in 

view of the above-described sijfrih -seventh problem that the prior art has, 
and it is the sixth -seventh object of the invention to provide a printed circuit 
board design instruction support method between a circuit design and a 
printed circuit board design, a printed circuit board instruction support 
device between a circuit design and a printed circuit board design, a Web 

system, a program, and a computer-readable recording medium, -4b w - hioh , 

when visually checking item s on a high d e nsity and multipl e lay e r printed 
circuit board, — the — interrelation b e tw ee n — the — it e ms — — automatically 
displayed to eliminate tho occurrence of misrocognition of contents to be 
ch e ck e d by an op e rator and to lighten th e variation and tim e loss caus e d by 
tho skill of operators which are capable of improving the work efficiency of 
printed circuit board design such that the check of drawing is executed 
efficiently and improving the quality of the printed circuit board design by 
equalizing design quality to shorten a design period and reduce the 
manufacturing cost of circuit board such as reducing the number of making 
prototypes . 

[0 0-1-8 - ] - The present invention has been created in view of the 

above-described s e venth eighth problem that the prior art has, and it is the 
seventh- eighth object of the invention to provide a printed circuit board 
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design instruction support method between a circuit design and a printed 
circuit board design, a printed circuit board instruction support device 
between a circuit design and a printed circuit board design, a Web system, a 
program, and a computer-readable recording medium, in which damping 
resistances are correctly arranged based on a d e sign rul e in arranging th e m, 
in designing ' a printed circuit board of clootronic equipment which can be 
used in verifying whether or not the design of printed circuit board of 
electronic equipment is correctly performed based on a design instruction, 
and which are capabie of displaying areas to be checked on both of a circuit 
diagram and a printed circuit board layout diagram for each circuit part to 
which a design rule is applied by cooperation between a circuit design 
system and a printed circuit board design system in the design verification 
of printed circuit board to shorten check time and lighten labor . 

[0010]" The present invention has been created in view of the 

above-described eighth and ninth problems that the prior art has, and it is 
the eighth and ninth objects of the invention to provide a printed circuit 
board design instruction support method between a circuit design and a 
printed circuit board design, a printed circuit board instruction support 
device between a circuit design and a printed circuit board design, a Web 
system, a program, and a computer-readable recording medium, which ar e 
capable of detecting bypass capacitors including a circuit pattorn - as - EMG 
measur e of a print e d circuit board in which, when visually checking items 
on a high-density and multiple layer printed circuit board, the interrelation 
between the items are automatically displayed to eliminate the occurrence 
of misrecognition of contents to be checked by an operator and to lighten 
the variation and time loss caused by the skill of operators . 
[QQ2 - Q - ] - The present invention has been created in view of the 
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above-described tenth problem that the prior art has, and it is the tenth 
object of the invention to provide a printed circuit board design instruction 
support method between a circuit design and a printed circuit board design, 
a printed circuit board instruction support device between a circuit design 
and a printed circuit board design, a Web system, a program, and a 
computer-readable recording medium, in which appropriate technical 
information is quickly referred to and considered in designing a printed 
circuit board by electronically associating the contents of instruction with 
technical information, by which design based on theory can be done even 
without experience, and which are capable of shortening a design and 
improving and unifying design quality. 

Means for Solving the Problems 

[0021] To achieve the above-described first object, the present 

invention is that portions to be ch e ck e d on a circuit diagram and a print e d 
eirouit-board - are -s im - u - l -t an o o uol y d i splayed - by cooperation b e tw e en a circuit 
d e sign system and a printed circuit board design system when a circuit- part 
to which a d e sign rul e is appli e d is s e lect e d, and ch e ck tim e is shortened 
and labor is reduced used in the design work of a printed circuit board, and 
it can contribute to the improvement of the work efficiency of printed 
circuit board design and the improvement of the quality of printed circuit 
board design . 

Further, to achieve the above-described second object, the present 
invention is that only by the action of selecting from a list in which design 
instruction contents that a circuit designer gave while designing a circuit 
diagram are divided into "instruction contents" and "keywords of target 
circuit parts or wirings", for example, target objects are automatically listed 
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from the circuit diagram by using the "keywords of target circuit parts or 
wirings", and labor and time which were spent in creating the design 
instruction manually are significantly reduced. 

Further, to achieve the above-described third object, the present 
invention is that areas to which a qualitative instruction that- oannot - be 
automatically ch e cked by using th e print e d circuit board design system, that 
is7-an -- instru^t4 - en - s -ft 6h - a^--a& elos e as - possibl e '- and "as s hort as possibl e " is 
applied can bo automatically detected to roquost-a - -de s ign e r to mak e a 
judgm e nt for th e instruction, and th e e qualization of variation of dosign 
quality caus e d by th e diff e r e nc e of e xp e ri e nc e of d e sign e rs is achi e v e d by 
storing logical information in the background of the rul os- s e v or- aHy — t - o - 
coop e rativ e ly — display — k — (m — the — instruction damping resistances are 
automatically extracted from the circuit diagram to realize the significant 
shortening of extraction time . 

Further, to achieve the above-described fourth obj e ct and fifth 
objects , the present invention is that k e ywords are set to articles having-thc - 

same typo - an - d - fa - net - ion:; ■e xtraction conditions for extracting an it e m and 

anoth e r program activation instructions are hold as a oommon - ma -s tor in a 
pr e d e t e rmin e d — storag e — region — f-e* — the — k e ywords, — data in which — only 

koywords- - aro - aI 4- eo ate d for e ach articl e is formed when cr e ating a d e sign 

instruction or a check list on the circuit diagram, and - an e xtraction 

condition that falls under a k e yword is acquir e d from the common master-to 
search an item from tho oirouit-diag - r - am - w - h e n s e arching an individual it e m, 
items aro updatod into th e lat e st status wh e n s e arch is p e rformod again with 
this, th e d e sign instruction and tho check list aro updated into th e lat e st 

circuit diagram and s e arch is p e rform e d again and time spond in c re ating th e 
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design instruction is significantly reduced, and th e in s^ F tt e ^ t - en-and - tho - ohook 
list can b e form e d only - - b y- an-updato processing because articles of on e s 
diverted in the circuit diagram ar e virtually not ohanged b ypass capacitors 
clearly having no problem, which the circuit designe r does not need to 
determine their adequacy, are automatically omitted from capacitors to be 
determined to achieve the shortening of time for checking drawings itself, 
and furthermore, the shortening of the design period . 

Further, to achieve the above-described fifth and sixth obj e cts sixth 
object , the present invention is that , wh e n visually ohooking - i - tonas - on - a 
high d e nsity multipl e lay&f - pr - inted-oirouit board, contents to be chocked are 
clearly displayed automatically in p e rforming cross prob e from a ch e ck 
sh ee t to drastically lower the possibility of misr e cognizing th e ch e ck 
cont e nts to mak e it possibl e to- pre d ue - o - a-rcsu It - not depending on tho skill of 
an operator who performs ch e ck or to form th e sam e display condition in th e 
ch e ck using the same check sh ee t , an4 - ferthormore - , time loss is lightened 
keywords are set to articles having the same type and function, for example, 
extraction conditions for extracting an item and another program activation 
instructions are held as a common master in a predetermined storage region 
for the keywords, data in which only keywords are allocated for each article 
is formed when displaying a design instruction or a check list on the circuit 
diagram, and an extraction condition that falls under a keyword is acquired 
from the common master to search an item from the circuit diagram when 
searching an individual item, items are updated into the latest status when 
search is performed again with this, the design instruction and the check list 
are updated into the latest items in the circuit and can be diverted when the 
data is copied to another circuit diagram and search is performed again and 
time spend in creating the design instruction is significantly reduced, and 
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the instruction and the check list can be formed only by an update 
processing because articles of ones diverted in the circuit diagram are 
virtually not changed . 

Further, to achieve the above-described seventh object, the present 
invention is that damping resistances are automatically extract e d from th e 
circuit diagrams- roali2o4hc -- sign^ tim e areas 

to which a qualitative instruction that cannot be automatically checked by 
using the printed circuit board design system, that is, an instruction such as 
"as close as possible" and "as short as possible" is applied can be 
automatically detected to request a designer to make a judgment for the 
instruction, and the equalization of variation of design quality caused by the 
differen ce of experience of designers is achieved by storing logical 
information in the background of the rules severally to cooperatively 
display it on the instruction . 

Further, to achieve the above-described eighth and ninth objects, the 
present invention is tha t bypass-capacitoro cl o ari - y— having no problem, 
which th e circuit d e sign e r do e s not n ee d to determine their adoquacy - ,- - are 
automatically — o - i&k - t e d from capacitors to b e d e t e rmin e d to achi e ve the 
short e ning of time for checking drawings itsolfy - and furth o rmor e , th e 
short e ning of the — design period , when visually checking items on a 
high-density multiple layer printed circuit board, contents to be checked are 
clearly displayed automatically in performing cross-probe from a check 
sheet to drastically lower the possibility of misrecognizing the check 
contents to make it possible to produce a result not depending on the skill of 
an operator who performs check or to form the same display condition in the 
check using the same check sheet, and furthermore, time loss is lightened. 
In other words, when items are selected, the areas to be checked on both of 
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a circuit diagram and a printed circuit board are displayed by cooperation a 
circuit design system and a printed circuit board design system to shorten 
check time and lighten labor. 

Further, to achieve the above-described tenth object, the present 
invention is that appropriate technical information can be quickly referred 
to and considered in designing a printed circuit board and design based on 
theory can be done even without experience by electronically associating 
the contents of design instruction with technical information, and the 
shortening of design and the improvement and unification of design quality 
are realized. 

[0022] Spocifica ll y T --t h e ^>r e sent inv e ntion is to support th e provision 

of t e chnical information for understanding the contents of - support and 
instruction — m — ordof — te — s e cur e ly — p e rform — tke — cr e ation — support, — the- 
communication, — aa4 — the — confirmation — of the — instruction, — which — are- 
porform e ^ - b e- t - w e- en a circuit d e signer and a circuit board designer. ' 

Furth e r, the present invention is a - print e d circuit board d e sign 

instruction support d e vic e b e tw ee n a circuit d e sign and a cireuit—boa -F d - 
d e sign to securely porform - tho creation support, the communication, and tho 
confirmation of the instruction, which are - por - for - m e- d b e tw ee n a circuit 
dosign o r and a circuit board d e sign e r, in which tho-devioo has means for 
supporting the provision of tochnical information for understanding— t - hc - 
cont e nts of support and instruction. 

Further, , tho prosont inv e ntion is a print e d circuit board dosign 

instruction- support d e vic e b e tw e en a circuit- dosig - n -a- nd a circuit board 
d e sign to securely perform tho-er - e - ation support, th e communication, and-tJw 
confirmation-el 1 - th e in s truction, which ar e performed betw ee n a circuit 
designer and a circuit board dosignor, in which the devic e has means for - 
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e asily performing th e cr e ation support of a design instruction-to - b e passe d 
from ' tho - oire - u - k - 4 e signer to th e circuit board d e signer by electronic data, 

Furth e r, the present invontion is a printed — circuit board d e sign 

instruction— support d e vice b e tween a circuit d e sign and a circuit board 
d e sign to s e cur e ly perforin the creation suppor-tT - t - ho-e&mmunication, and th e 
confirmation of the instruction, which arc porformod botwo o n a circuit 
designer and -a oirouit-board d o sign e r, in which the d e vic e has means for 
inputting d e sign instruction information in— natural - languag e , means for 
<l 4sp4ay*ftg th e d e sign in s truction information, which wao input by tho - inpu t 
moans, in a li s t ■ format, aad m e ans for s e l e cting th e d e sign instruction 
information that was displayed by the display moansv 

Furth e r, th e pres e nt invention is a print e d circuit board dosign 

instruction support devic e b e tw ee n a circuit d e sign and a circuit board 
d e sign to s e cur e ly perform the creation support, tho-oommunication, and th e 
confirmation -- of - th e instruction, which ar e p e rform e d between a circuit 
designer and a circuit board designer, in whioh -- tho-dovico has m e ans for 
automatically — oxtrac - tin - g — targ e t — it e ms — und e r — conditions — allocated — f-e* 
k e ywords of a clock lino or the like ' out-ef - itom groups of circuit parts, 
wirings and-tho - I - ik e that con s titut e a circuit diagram. 

Further, tho present invention is a printed circuit board ' dosign 

instruction support d e vic e b e tween a circuit dosign and a circuit board 
design to securely pe rform th e cr e ation support, the communication, and th e 
confirmation of th e instruction, which ar o p e rformed b e tw ee n a circuit 
designer and a circuit board d e sign e r, in which tho dovico has moans for 
automatically allocating dosign - ins4 f «e - tion information for items in a circuit 
diagram via — k e yw^ - d s — thai — ar e previously — allocated — for th e — d e sign 
■ instruction information in order -to - -notify which item of the circuit parte, 
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wifia gs — a-a-d th e like on an actual circuit diagram falls und e r r e gist e r e d 
design instruction information, 

Furth e r, th e present invention is a printed circuit board design 

instruction support d e vic e b e tw ee n a circuit design and a circuit board 
dosign to - soour-oly p o rfo r m - th e cr e ation support, th e communication, and th e 
confirmation of the instruction, which arc porformcd botwoon a -&ifouit 
dosignor - and a cir-c - ti - it board d e sign e r, in which th e devic e has m e ans for 
selecting items such as the circuit parts and ■ the-wirings - r -which constitut e 
th e circuit diagram, and means for coop e rating a circuit d e sign system and a 
printed circuit-board - design s y stom and -highlighting a targ e t it e m on both 
th e circuit diagram and a print e d circuit board diagram when tho moans - for - 
solooting-itoms - sel o oto an it o m. 

Furthermore, the present invention has means for display ing - ar e a s- te 

bo— ohoelcod mor e cl e arly and in a e asi e r to und e rstand mann e r through 
zooming up or the liko of - a targot-area - - by - e x e cut i ng pr e script and postscript 
for controlling the display condition simultaneously with-tho soloction of 
itoms - by-tho m o ans for s e l e cting it e ms. 

Further, tho pre s ent invention - is ■■ a-pr-in - t-od circuit board d e sign 

instruction— s upport device betw ee n a circuit d e sign and a circuit board 
d e sign to securely perform tho creation support, th e communication, and th e 

con - f - i - Pm - a - t - ion of th e instruction, which ar e p e rformed botwoon a circui t 

designer and a circuit board - desi g fl -er-.; in which the d e vice has m e ans for 

fftfr a -a-g i - ng - wh e th e r or not a printed circuit board designer followod in tho 
design instruction by inputting a -rosult - flftcr dooigning. 

Furth e r, th e pres e nt inv e ntion is a printed circuit board design 

instruction support device botwo o n-a— e - ircuit d e sign and a circuit board 
d e sign to securely p e rform th e cr e ation support, tho communication, and th e 
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oonfirmation of tho ^ instruction, which arc performed botwcon a circuit 
d e signer and a circuit board d e sign e r, in which the d e vic e has m e ans for 
managing th e pr e s e nc e or th e lik e of authorization to an instruction, by 
inputting pass fail by a circuit - designer to the rosult after dosigning T ™whioh 
was input by th e print e d circuit d e sign e r, 

Furth e rmor e , th e pr e s e nt inv e ntion has means for p e rforming history 

management - of- pa s s - fail- judgment and the ' liko by separately - adding an 

e mpty article for inputting in the management means when a correction of 
print e d circuit board d es ign is n e c e ssary. 

Furthor, the present invention is a printed circuit board - dosi - gn 
instruction support d e vic e b e tw ee n a circuit d e sign and a circuit board 
dosign to - soouroly-por - fo rm-tho - oroation- support - tho-oommuni - eat - H^n T^ and th e 
confirmation of th e instruction, which ar e p e rform e d b e tw ee n a circuit 

designer and a circuit board ' designer, in which the device has means for - 

e xtracting damping r e sistances and targ e t ICs of th e r es istances from a 
circuit — diagram — ba se d — e« — the — part — attribut e — asd — wiring — conn e ction 
information of tho damping resistances. 

Furth e r, in th e pr e s e nt inv e ntion, th e e xtraction m e ans automatically 

extracts tho damping - resi -s t - an ' 6 -eS"a- n4 - th «- 4arget ICs of th e r e sistanc e s from 
the circuit diagram. 

Furth e r, th e pr e s e nt inv e ntion is a printed circuit board d e sign 

instruction support device - botwo o n a oire -t M - t — ■ d es ign and a circuit board 

d e sign to s e cur e ly perform th e cr e ation support, th e communication, and tho 

confirmation of the instruction, which ' are performed betw ee n a circuit 

design e r and a circuit board d e sign e r, in which the d e vic e has means for 

e xtracting bypass capacitors and target ICs of tho capacitors from-an - s - k - GU rt 
d 4 a -g f - am bas e d on the — arrangement positional — information and wiring 
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connection information - of -tho-b y p a ss-eapa & itorsT 

Furth e rmor e , — m — the — present — invention, — the — extraction — moans 

automatically e xtracts th e bypass capacitors, th e target ICs of th e capacitors, 
and th e information of wiring connecting tho both parts. 

Further, the present invention has means for providing information, 

which is accumulated in- a ■ Wob-sorvor, ' in- rosponso ■ to- a-roquoot fro m a 
print e d — circuit board — d e sign syst e m — or a print e d — circuit board d e sign 
in s t - r - u - e - t io n s u pp ort d e vic e b e twe e n a circuit d e sign and a circuit board 
d e sign to secur e ly perform the creation support, the communicationy-and -the 
confirmation of th e instruction, which ar e p e rformed b e tw e en a circuit 
d es i -gftep- a - nd a cir cuit board d e sign e r. 

Further, the present invention has moans for performing - -oajeu4a -t H »ft 

in th e W e b s e rv e r and providing th e r e sult of th e calculation in response to a 
printod circuit board design sy3tom or ' a-roquost - from - a - print e 4"Circuit board 
d e sign instruction support d e vice between a circuit design and a circuit 
board-de sig n t o securely p e rform th e cr e ation support, th e communication, 
and th e confirmation of the instruction, which are performed bctwocn -a 
cireuit - dosignor and a circuit board d e sign e r. 

Further, — the — pre s ent — invention — has — moans — fe* — aooumu la - ting 

information in the W e b s erv e r in r e spons e to a r e qu e st from a printod circuit 
board design system or a printed circuit-board design instruction support 
d e vic e b e tw ee n a circuit design and a circuit board design -to - secur e ly 
porform - t ho oroa tion support, th e communication, and th e confirmation of 
th e instruction, which are performed bctwocn a oirouit - desigg e r and a circuit 
board design e r. 

Furthermore, the present invention io a program for allowing a 

comput o ^ to e x e cute the printed circuit board design instruotion - s -tt- pport 
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m e thod b e tw ee n a circuit d e sign and a circa - k --b e - a f d - dosign"aooording - to - tho 
pr o o o n t invontion. 

Further, the prosont invontion is a program for allowing a comput e r 

to function as th e print e d circuit board d e sign instruction support d e vic e 
b e tw ee n a-cirguit ' d e sign ' an d a circu it - board-design according- to-t he-pros en - t 
invontion, 

Furth e r, th e pr e s e nt- in - v^^^ - s - a - progfa - m -- for" aUowing-a - &e f flfu 4 e f 

te — function — as — the — Web — system — according — te — the — present — invontion. 
Specifically, the present invention is a printed circuit board design 
instruction support device that supports printed circuit board design 
between a circuit design and a printed circuit board design, in which the 
device has means for displaying design instruction information regarding 
previously fixed printed circuit board design based on a circuit diagram 
designed by a circuit design. 

Further, the present invention displays keywords, which are 
associated with the design instruction information and set based on the type 
of items regarding a circuit design by the display means, together with the 
design instruction information- 
Further, the present invention has means for extracting items 
included in the circuit diagram based on the keywords. 

Further, the present invention extracts damping resistances being 
items included in the circuit diagram and target ICs of the resistances based 
on the part attribute of the damping resistances and the wiring connection 
information of the damping resistances by the extraction means. 

Further, the present invention extracts bypass capacitors being items 
included in the circuit diagram and target ICs of the capacitors based on the 
wiring connection information of the bypass capacitors by the extraction 
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means. 

Further, the present invention extracts bypass capacitors being items 
included in the circuit diagram and target ICs of the capacitors based on the 
arrangement positional information of the bypass capacitors and the wiring 
connection information of the bypass capacitors by the extraction means- 
Further, the present invention is extracts bypass capacitors being 
items included in the circuit diagram, target ICs of the capacitors, and the 
information of wiring connecting the both parts by the extraction means. 

Furthermore, the present invention has means for associating items 

that were extracted based on the extraction means with the design 
instruction information via the keywords, wherein the display means 
displays the items associated by the association means. 

Further, the present invention has means for selecting items or 
keywords displayed by the display means and means for highlighting items 
on a printed circuit board diagram designed by a printed circuit board 
design, which correspond to items selected by the selection means, when 
items are selected by the selection means, and highlighting items associated 
with keywords on the printed circuit board diagram, which correspond to 
keywords selected by the selection means, when keywords are selected by 
the selection means- 
Further, the present invention has means for selecting items or 
keywords displayed by the display means and means for highlighting items 
on the circuit diagram, which correspond to items selected by the selection 
means, when items are selected by the selection means, and highlighting 
items associated with keywords on the circuit diagram, which correspond to 
keywords selected by the selection means, when keywords are selected by 
the selection means. 
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Furthermore, the present invention has means for executing macro 

that supports check in printed circuit board design before items are 

hi ghlighted, after items are high lighted, or before and after items are 

highlighted by the highlight means- 
Further, the present invention has means for managing whether or 

not a printed circuit board design was performed according to the design 

instruction information- 
Further, in the present invention has means for managing 

authorization to a printed circuit board design that was performed based on 

the design instruction information- 
Further, the present invention has means for performing history 

management of pass-fail judgment and the like by separately adding an 

empty article for inputting in the management means when a correction of 

printed circuit board design is necessary. 

Furthermore, the present invention has means for providing 

information, which is accumulated in a Web server, in response to a request 

from the printed circuit board design instruction support device according 

to the present invention- 
Further, the present invention has means for means for performing 

calculation in a Web server and providing the result of the calcula tion in 

response to a request from the printed circuit board design instruction 

support device according to the present invention- 
Further, the present invention has means for accumulating 

information in a Web server in response to a request from the printed circuit 

board design instruction support device according to the present invention- 
Further, the present invention is a program for allowing a computer 

to function as the printed circuit board design instruction support device 
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according to the present invention. 

Furthermore, the present invention is a program for allowing a 

computer to function as the printed circuit board design instruction support 

device according to the present invention- 
Further, the present invention has a step of displaying design 

instruction information regarding previously fixed printed circuit board 

design based on a circuit diagram designed by a circuit design. 

Further, the present invention is a program for allowing a computer 

to execute the printed circuit board design instruction support method 

according to the invention. 

Still further, the present invention is a computer-readable recording 

medium recording the program according to the present invention. 

Effects of the Invention 

[0023] Since the present invention is constituted as described above, 

an excellent effect is exerted that a printed circuit board design instruction 
support mothod - botwoon a circuit de s ign and a printed circuit board design; ' 
a print e d circuit board instruction support devic e betw ee n a circuit d e sign 
a nd— a— p r-in - t e d - HHf&aj4 - -bea*d -- 4e6* g *^^ m , and a 

computer readable recording medium, which can be used in verifying 
w - hot - hc - r or not a printed circuit board d es ign of e l e ctronic e quipm e nt is 
correctly designed based on a design rule, and in the dosign verification of a 
print e d circuit board, can simultaneously display ar e as to b e check e d both 
on a circuit diagram and a printed circuit board layout diagram for each 
circuit-part to which th e d e sign rul e is- appli e d by coop e ration b e tw ee n a 
circuit d e sign system and a printed circuit board d e sign system to shorton 
e - h e &k time and light e n labor, can be provided that the present invention is 
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capable of automatically displaying a design instruction to be referred to in 
order to correctly perform circuit board design based on a design rule in 
designing the printed circuit board of electronic equipment . 

[0024] Further, since the present invention is constituted as 

described above, an excellent effect is exerted that a print e d circuit board 
d o s ig n -instruction s upport m e thod b e tw ee n a circuit d e sign and a print e d 
circuit board dosign, a printed circuit board instruction - support d e vic e 
b e tw e en a circuit d e sign and o printed circuit board design, a Wob -systo m r- a - 
ftfOffr - amy and a computer - readable r e cording medium, which ar e capabl e of 
automatically creating a dosign-instruction - t o bo refe rr e d to in ord e r to 
corr e ctly p e rform circuit board d e sign bas e d on a design rule in designing 
the printed cirouit-board - of - olo&t - r - oni6 -- eqH -t #m e nt, can b e provided that the 
present invention is capable of correctly arranging damping resistances 
based on a design rule in designing printed circuit board of electronic 
equipment . 

[ ■ QQ2 - 5 -j- Further, since the present invention is constituted as 

described above, an excellent effect is exerted that a printed circuit - bo - ar - 4 

d e s - ign instruction support m e thod b e tw ee n a circuit design and a printed 

circuit board dosign, a printod — circuit board instruction support d e vice 
betwe e n a circuit d e sign and a printod circuit-board d o sign, a W e b syst e m, a 
program, and a comput e r r e adabl e r e cording m e dium, where the chock - of 

drawing can bo efficiently oxoeu - t e d to improve th e work e ffici e ncy of 

printed - circuit board design and d e sign quality can bo equalizod to improv e 
th e d e sign quality of printod circuit board , and which ar e capabl e of 
reducing tho - m - anufaeturing cost of circuit board such as tho shortcning-o j^ a 
d e sign p e riod and the reduction of the number of making-prototyp e s, can b e 
providod the present invention is provided with an automatic check function 
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of bypass capacitors including a circuit pattern as EMC measure of a printed 
circuit board . 

(0026] Further, since the present invention is constituted as 

described above, an excellent effect is exerted that a print e d circuit board 

design instruction support-mot - hod b e tw ee n a ^ circuit design and a print e d 

circuit board design, a printed circuit board instruction- support d e vic e 
botwoon-a circuit d e sign and a print e d circuit board d e sign, a Web system, a 
program, and a computer readable rooordi ng--r n e 4ium, which can b e us e d 
wh e n cr e ating th e information of parts and wiring s , which are roforr - od to in 
corrootly porforming circuit board d e sign bas e d on a d e sign rule for each 
circuit board, as a design instruction^ and can bo - used wh e n cr e ating a check 
■ table for checking wh e th e r or not a d e sign is designed as-inatructod for a 

printed circuit board, can b e provid e d the present invention can be used 

when displaying the information of parts and wirings, which are referred to 
in correctly performing circuit board design based on a design rule for each 
circuit board, as a design instruction, and can be used when displaying a 
check list for checking whether or not a design is designed as instructed for 
a printed circuit board . 

[0027] Further, since the present invention is constituted as 

described above, an excellent effect is exerted that a print e d circuit board 
dosiga - Histruction support m e thod b e tween a circuit dooign and a print e d 

circuit board dosi g fl -,- a printed circuit board instruction support d e vic e 

b e tw ee n a circuit d e sign and a printed circuit board dooign, a W e b syst e m, a 
program, and a-eemput e r r e adable r e cording medium, in which wh e n it e ms 
on a high d e nsity multiple layer - pr - i - ntod circuit board ar e visually chookod T 
the intorrolation - or the lik e b e tw ee n th e items are automatically display e d, 
and which ar e capabl e of avoiding - misr - eO ' Ognition of th e cont e nts to bo 
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ch e ck e d by an operator and light e ning th e var 4-a4* e - n -- by tho skill of - oporator 
and tim e 4o& s- , — ean bo provided the present invention, where the check of 
drawing can be efficiently executed to improve the work efficiency of 
printed circuit board design and design quality can be equalized to improve 
the design quality of printed circuit board, and which are capable of 
reducing the manufacturing cost of circuit board such as the shortening of a 
design period and the reduction of the number of making prototypes, 
becomes possible , 

[0028] Further, since the present invention is constituted as 

described above, an excellent effect is exerted that a printed circuit board 
dosign instruction support m e thod b e tw e en a circuit d e sign and a print e d 

circuit board d e sign, a print e d circuit board - instruction support dovioo 

botwcon a circuit dosign and a printed circuit board d e sign, a W e b syst e m, a 
program, and a comput e r r e adabl e r e cording m e dium, w - hich ar e capabl e of 
corr e ctly arranging damping r e sistances based on a des - i g n - ru - l e- Hi d es igning 
print e d- ei - B^^^ oquipmont, can be provided the present 

invention, which can be used in verifying whether or not a printed circuit 
board design of electronic equipment is correctly designed based on a 
design rule, and in the design verification of a printed circuit board, can 
simultaneously display areas to be checked both on a circuit diagram and a 
printed circuit board layout diagram for each circuit part to which the 
design rule is applied by cooperation between a circuit design system and a 
printed circuit board design system to shorten check time and lighten labor, 
becomes possible . 

[0029] Furthermore, since the present invention is constituted as 

described above, an excellent effect is exerted that a printed circuit board 
design instruction support method botwoon a -circuit ' dosign and a print e d 
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6 j ^u i4- 4> - & af d -- d ^ sign, a printed circuit b oard i n struction support d e vice 
b e tween a circuit design and a printed circuit board design, a Wob system, a 
program, and a computer r e adabl e r e cording m e dium, which ar e provid e d 
with an automatic -ohock - 4ufl< ^ i< > n^f^ a circuit 

patt e rn as EMC m e asur e of a print e d circuit board, can b e provided the 
present invention, in which when items on a high-density multiple layer 
printed circuit board are visually checked, the interrelation or the like 
between the items are automatically displayed, and which are capable of 
avoiding misrecognition of the contents to be checked by an operator and 
lightening the variation by the skill of operator and time loss, becomes 
possible . 

[0030] Still further, since the present invention is constituted as 

described above, an excellent effect is exerted that a printed circuit board 
design instruction support method between a circuit design and a printed 
circuit board design, a printed circuit board instruction support device 
between a circuit design and a printed circuit board design, a Web system, a 
program, and a computer-readable recording medium, in which appropriate 
technical information can be quickly referred to and considered in designing 
a printed circuit board by electronically associating the contents of design 
instruction with technical information, design based on theory can be done 
even without experience, and the shortening of a design and the improving 
and unifying of design quality are possible, can be provided. 

Brief Description of the Drawings 

[0031][Fig. 1] Fig. 1 is explanatory view showing the association 

between the printed circuit board design instruction support device, the 
circuit. design system, and the printed circuit board design system according 
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to the present invention. 

{Fig: 2] Fig. 2 is a display screen showing cells for inputting each 

article of design implementation information (circuit board design side) and 
printed circuit board design support implementation information, in the 
printed circuit board design instruction support device. 

[Fig. 3] Fig. 3(a) is a display screen in inputting a date, Fig. 3(b) is a 

display screen in inputting a name, and Fig. 3(c) is a display screen in 
selecting a list. 

[Fig. 1] Fig. 4(a) is a display screen in automatically inputting a date 

and a person in charge, and Fig. 4(b) is a display screen in inputting a check 
result. 

[Fig. 5] Fig. 5(a) is a display screen in displaying aggregate 

information of a check result, and Fig. 5(b) is a display screen in inputting a 
check result on a keyword row. 

[Fig. 6] Fig. 6 is a conceptual explanatory view of an electronic 

design instruction formation support system. 

fFig. 7] Fig. 7 is a conceptual explanatory view of an item automatic 

extraction system. 

{ - F - i gr-S^ Fig. 8 is a display screen showing an example of a design 

instruction and extraction conditions in processing automatic extraction in 
the item automatic extraction system. 

[Fig . --9] . pig. 9 is a conceptual explanatory view of a design rule 

check support system. 

[Fig. 10] Fig. 10 is a conceptual explanatory view of an item 

highlighting system. 

[Fig; . 1-1-1- Fig. 11(a) is a display screen in executing a cross-probe, Fig. 
11(b) is a display screen showing a mode of cross-probe, and Fig, 11(c) is a 
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display screen showing macro-execution authorization. 

[Fig. 121 Fig. 12 is a flowchart showing the processing of a damping 

resistance automatic extraction system. 

[Fig. 13] Fig. 13 is a flowchart showing the processing outline of a 
bypass capacitor automatic extraction system. 

{Fig: ' 44 - } - - Fig. 14 is a conceptual view of a Web system of a printed 
circuit board design system cooperation type, which provides information 
accumulated in a Web server in response to a request from the printed 
circuit board design instruction support device. 

[Fig. 151 Fig- 15 is a flowchart showing the processing of the Web 

system of a printed circuit board design system cooperation type shown in 
Fig. 14. 

[Fig. 161 Fig. 16 is a conceptual view of the Web system of a printed 
circuit board design system cooperation type, which performs calculation in 
a Web server in response to a request from the printed circuit board design 
instruction support device and provides its result. 

[Fig. 171 Fig. 17 is a flowchart showing the processing of the Web 

system of a printed circuit board design system cooperation type shown in 
Fig. 16. 

[Fig. 181 Fig- 18 is a conceptual view of the Web system of a printed 
circuit board design system cooperation type, which accumulates 
information in a Web server in response to a request from the printed circuit 
board design instruction support device. 

[Fig. l&\ Fig. 19 is a flowchart showing the processing of the Web 

system of a printed circuit board design system cooperation type shown in 
Fig. 18. 
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Explanation of Reference Characters 
[0032] 

10 Printed circuit board design instruction support device 

12 Circuit design system 

14 Printed circuit board design system 

100 Design instruction common database 

101 Design instruction exclusive database 

104 Screen of circuit board design instruction support device 

106 Screen of circuit design system 

108 Screen of printed circuit board design CAD 

110 Circuit diagram CAD database 

Best Mode for Implementing the Invention 

[0033] In the following, description will be made in detail for an 

embodiment example of the a printed circuit board design instruction 
support method between a circuit design and a printed circuit board design, 
the printed circuit board instruction support device between a circuit design 
and a printed circuit board design, the Web system, the program, and the 
computer-readable recording medium according to the present invention 
with reference to the attached drawings. 
{0Q34]_1. Overall constitution 

The printed circuit board design instruction support device between 
a circuit design and a printed circuit board design (hereinafter, simply 
referred to as "printed circuit board design instruction support device" 
appropriately) 10 according to the present invention is an integrated system 
of each system (described later), and the printed circuit board design 
instruction support device 10 cooperates a circuit design system 12 and a 
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printed circuit board design system 14 as shown in Fig. 1, and rules 
regarding circuit design are commonly used between the circuit design 
system 12 and the printed circuit board design system 14. 

As a specific system that builds the printed circuit board design 
instruction support device 10 in the present invention, that is, specific 
means for cooperating the circuit design system 12 and the printed circuit 
board design system 14, there exists an electronic design instruction 
creation support system in circuit design, an item automatic extraction 
system from a circuit diagram, a design rule check support system in printed 
circuit board design, an item highlighting system in performing cross-probe, 
a damping resistance automatic extraction system from a circuit diagram, 
and a bypass capacitance automatic extraction system from a circuit 
diagram, for example. 

[0035] Herein, the printed circuit board design instruction support 

device 10 is provided with various functions as follows. 

(1) Tabular format such as Excel (registered trademark) 

By employing a tabular format such as Excel (registered trademark), 
design instructions and check conditions can be easily grasped. Further, 
since design instructions and items are in fixed rows that are not to be 
scrolled, the design instructions or the like are not hidden when performing 
check. The cell width of each article can be freely changed. 

(2) Inputting implementation information 

Design implementation information and printed circuit board design 
instruction support implementation information can be input each time 
when printed circuit board design instruction support is implemented. An 
implemented date, a person in charge, a result and the like can be severally 
input as the implementation information. 
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(3) Cross-probe 

Since a cross-probe message performing expansion and display of an 
area to be checked can be sent to the circuit design system, the printed 
circuit board design system, and a transmission line analysis system, an 
implementation result can be easily checked. Further, information to be 
transmitted can be transmitted by items (reference, net, frame) or by 
keywords. Furthermore, by allocating a Python language-based macro for 
the keywords and items, macro can be executed for the transmission line 
analysis system before and after cross-probe. 

(4) Search function 

A target article can be quickly found by a search function based on 
character string. 

(5) Associating documents 

Documents can be associated with individual design instruction or 
by printed circuit board design instruction support implementation 
information. With this, more detail information can be notified to a 
designer. Further, associated documents can be archived (copied) into 
specific directories. In addition, the associated documents can be opened 
on Windows (registered trademark) if a tool associated with the documents 
exists. 

(6) Inputting/outputting CSV files 

Since CSV files can be input/output, printed circuit board design 
instruction information that has been created on Excel (registered 
trademark) can be migrated. 

(7) Encrypting database 

By encrypting database, information accumulated in database can be 
prevented from being leaked to the outside. Information accumulated in 
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database is displayed only when the device is activated on a manager mode 
by an option at the time of execution. 

{■QQ3- 6- }- Then, in the printed circuit board design instruction support 

device 10, cells for inputting each article of the design implementation 
information (circuit board design side) and the printed circuit board design 
support implementation information (PCB-DR record, that is to say circuit 
design side) are added as shown in Fig. 2. Note that the design 
implementation information (circuit board design side) and the printed 
circuit board design support implementation information (circuit design 
side) are as follows. 

a. Design implementation information (circuit board design side) 
As the design implementation information, information whether or 

not a circuit board designed was performed according to a design 
instruction is input. The information has the four articles that are an 
implementation date, a person in charge, before printed circuit board design 
instruction support (implemented result), and comment before printed 
circuit board design instruction support, and they can be input by items. 

b. Printed circuit board design support implementation information 
(circuit design side) 

As the printed circuit board design support implementation 
information, check result information of printed circuit board design 
instruction support is input. The information has the five articles that are 
an implementation date of check, a person in charge, result information, 
comment, and an associated file, and they can be input by items. 

[0037] Next, description will be made for the editing method of each 

cell. Each article of the implementation information has a different input 
method depending on types of information to be input. In the following, 
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input methods depending on types of information will be shown. 

a. Inputting a date (refer to Fig. 3(a)) 

Inputting of the implementation date and the check date apply to this. 
Since a button is displayed when these cells have focus, it should be 
clicked. Then, since a date input dialog is displayed, a date is specified on 
dialog and an "OK" button should be clicked. 

b. Inputting a name (refer to Fig. 3(b)) 

Inputting of the person in charge applies to this. When the cell of 
the person in charge is double-clicked, it becomes a cell-editable condition. 
A name should be input under this condition. 

Further, because names that were input once are displayed in a list 
when performing input, a name can be also input by selecting from the list 
(names to be saved are for five persons, and they are common to the design 
implementation information and the printed circuit board design instruction 
support implementation information). 

c. Selecting a list (refer to Fig. 3(c) and Fig, 4(a)) 

Before printed circuit board design instruction support of the design 
implementation information and the check result of printed circuit board 
design instruction support implementation information apply to this. 
Since a "▼" button is displayed when these cells have focus, it should be 
clicked. Then, settable articles are displayed in a list as shown in Fig. 3(c), 
a proper article should be selected. 

Meanwhile, in the case where no input has been made for the date or 
the person in charge when input was made for before printed circuit board 
design instruction support or the check result, for the date and the person in 
charge are automatically input, and a login name is used as the person in 
charge at this point (refer to Fig. 4(a)). 
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d. Inputting text 

The comment before printed circuit board design instruction support 
of design implementation information and the comment of printed circuit 
board design instruction support implementation information apply to this. 
Since these cells become a cell-editable condition when they are 
double-clicked, a proper character string should be input. 

e. Inputting a file name 

The associated files apply to this. Since the button is 

displayed when the cells of the associated files have focus, it should be 
clicked. Then, since a file selection dialog is displayed, a file to be 
associated should be selected. Although only the file name of the file 
selected here is displayed, the storage directory of associated files is 
internally held in a full path. 

[0038] It is to be noted that the input start action of articles can be 

also activated by "change" for all articles in an assist menu other than by 
double-clicking. Additionally, input by copy & paste by selecting a 
plurality of cells is also possible. Herein, pasting a character string in a 
cell where a date should be input or pasting a character string other than 
OK/NG in a cell where only OK/NG is filled causes an error, and input is 
not accepted. 

To clear cell contents, a cursor should be moved to a cell that needs 
to be cleared and a "DEL" key should be pressed. If a plurality of cell is 
selected, only a selective cell of a column having a cell cursor is cleared. 

[0039] Next, description will be made for the input of a check result. 

The check result can be also set to a value other than OK/NG, and the 
definition of the check result is performed by a resource. 

For example, when 
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CheckStatus{"OK" "Check again" "Reconsideration required"} 
is defined in the resource, the input of the check result becomes as shown in 
Fig. 4(b). 

In Fig. 4(b), the first blank is an article for clearing the cell contents, 
and it is automatically added regardless of a resource definition. 

Meanwhile, since it is hard to grasp a check status when items are 
folded, the cell of check result in a keyword row displays aggregate 
information in order to grasp the check status of items that belong to the 
keyword (refer to Fig. 5(a)). 

The aggregate information displays the number of OKs (first article 
defined in resource) and the total number of items. Further, when all 
check results of the keyword are the same value, their names and 
quantity/total number of items are displayed. 

Furthermore, when input is performed to the cell of check result in 
the keyword row, the same value can be set to each item of the keyword 
(refer to Fig. 5(b)). 

Since this makes it possible to input results at once by keywords, 
work efficiency can be improved. However, input can be done only into a 
blank cell, and input cannot be done into a cell where a result is already 
input. 

[00 4 0] - In the following, description will be made severally for each 

of specific means that build the above-described printed circuit board 
design instruction support device 10. 

[004 1]_ 2. Electronic design instruction creation support system on circuit 
design 

Fig. 6 shows the conceptual explanatory view of an electronic design 
instruction creation support system on circuit design (hereinafter, simply 
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referred to as "electronic design instruction creation support system" 
appropriately), and the electronic design instruction creation support system 
is provided with a design instruction common database 100 that is a 
database where design instructions and keywords are divided and listed. 

In this electronic design instruction creation support system, design 
instructions and keywords necessary in current design are selected from the 
design instruction common database 100 where design instructions and 
keywords are divided and listed, and they are loaded to this system. 

Next, circuit diagram search is executed based on the loaded 
keywords, target items (circuit parts, wirings) are automatically extracted to 
this system and listed. 

Next, design instructions, keywords, and items listed are saved into 
a design instruction exclusive database 101 that is a database where design 
instructions, keywords, and items (circuit parts, wirings) are divided and 
listed. 

It is to be noted that the details of an automatic extraction method 
will be described in detail in the next "3. Item automatic extraction system 
from circuit diagram". 

[00'12]_ 3. Item automatic extraction system from circuit diagram 

Fig. 7 shows the conceptual explanatory view of an item automatic 
extraction system from circuit diagram (hereinafter, simply referred to as 
"item automatic extraction system" appropriately), and it is provided with 
the design instruction exclusive database 101 that is a database where 
design instructions, keywords, and items (circuit parts, wirings) are divided 
and listed, independently of a circuit diagram CAD database 110 being the 
database of circuit diagram CAD data. 

This item automatic extraction system is provided with an external 
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extraction program, and item extraction processing is performed according 
to the external extraction program if a complicated extraction processing is 
necessary. 

Further, Fig. 8 shows an example of a design instruction and 
extraction conditions when processing automatic extraction in the item 
automatic extraction system. 

[004 3]_ 4. Design rule check support system in printed circuit board design 

Fig. 9 shows the conceptual explanatory view of a design rule check 
support system in printed circuit board design (hereinafter, simply referred 
to as "design rule check support system" appropriately), and the design rule 
support system is provided with the design instruction exclusive database 
101 that is a database where design instructions, keywords, and items 
(circuit parts, wirings) are divided and listed. 

When a keyword or an item displayed on the screen 104 of the 
circuit board design instruction support device is selected, items (circuit 
parts, wirings) corresponding to the selected information are identifiably 
displayed on a circuit diagram, which is displayed on the screen 106 of the 
circuit design system, while their color and brightness are changed, and are 
identifiably displayed on a circuit board layout diagram, which is displayed 
on the screen 108 of the printed circuit board design CAD, while their color 
and brightness are changed. 

[0044 ]_ 5. Item highlighting system in performing cross-probe 

Fig. 10 shows the conceptual explanatory view of an item 

highlighting system in performing cross-probe (hereinafter, simply referred 

to as "item highlighting system" appropriately. 

Specifically, to efficiently execute the printed circuit board design 

instruction support, cross-probe can be performed by cooperation between a 
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circuit design system, a transmission line analysis system or the like. This 
function can be executed by setting the circuit design system and the 
transmission line analysis system to a communicable condition, and by "See 
(circuit diagram & circuit board)" of an assist menu after selecting an item, 
a keyword or a cell in implementation information to which cross-probe 
needs to be performed (refer to Fig. 11(a)). 

Alternatively, in the case where the cell cursor is on a cell to which 
cross-probe can be performed, cross-probe can be also executed by a 
shortcut key. At this point, the shortcut key is defined in the resource. 
For example, when 

XprovKey:"Ctrl+S" XprovKev: "Ctrl+S" 
is defined, cross-probe is executed when a control key and an "s" key are 
simultaneously pressed. If it is not defined in the resource, of cross-probe 
by the shortcut key cannot be executed. 

Execution of cross-probe can be also performed by specifying a 
plurality of keywords or items. However, in the case where a plurality of 
cells in the implementation information is selected across rows, cross-probe 
is performed only to a selected item of a row having the cell cursor. 

Further, it is also possible to execute Python language-based macro 
to the transmission line analysis system before and after cross-probe. 
However, regarding the Python language-based macro to be executed, a 
macro file needs to be allocated for items and keywords in advance by the 
printed circuit board design instruction support device 10. 

The rule of macro execution is as follows. 

• In macro, pre-macro that is executed before cross-probe and 
post-macro to be executed after cross-probe can be allocated severally for 
keywords and items. 
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• Macro of keyword is executed when selecting a keyword. 

• Macro of item is executed when selecting an item. In the case 
where macro is not allocated for an item when macro is allocated for a 
keyword to which the item belongs, and the macro of keyword is executed. 

• In the case where a plurality of items are selected, macro to be 
executed is determined by using the position of the cell cursor as a standard. 

• In the case where macro is not allocated, only cross-probe is 
performed. 

Further, in the case where the allocated macro file is only a file 
name, search is performed in the following order and a file that is found 
first is executed. 

1 . [%HOME%¥]%red_macros_local% 

2. [%HOME%¥]%red_data_local%¥macros 

3. %HOME%¥red¥_data¥macros 

4. [%HOME%¥]%red_data%¥macros 

Herein, portions bracketed by [] are used when other portions are not 
absolute paths. For example, in the case where "my_data_dir¥macros" is 
set to an environment variable %red_macros_local%, %HOME% is added. 
On the other hand, in the case where 

"d:¥users¥zuken¥my_data_dir¥macros" is set 

to %red__macros_local%, %HOME% is not added. 

Herein, when aaa.py under %HOME%¥red_data¥macros needs to be 
executed, aaa.py must not exist in other directories to be searched. 

In addition, to execute macros in directories other than the 
above-described ones to be searched, it is necessary to allocate macro files 
while specifying them in full path. 

Incidentally, cross-probe for the circuit design system has modes 
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(additional selection/individual selection) (refer to Fig. 11(b)), They are 
switched by "Communication"-»"Mode (circuit diagram)". 

In the additional selection mode, selection items are added one after 
another by cross-probe. In the individual selection mode, the previously 
selected condition is cleared by cross-probe and only a cross-probed item 
becomes a selected condition. It is to be noted that this mode selection is 
invalid to the transmission line analysis system and only the additional 
selection works. 

Further, in communication with the transmission line analysis 
system, setting that an allocated macro is not executed can be also done. 
This is done such that ON/OFF is each separately switched for 
pre-processing/post-processing from "Communication"->"Macro execution 
authorization" in menu (refer to Fig. 11(c)). 

Meanw - hilo - ,-to -oxoouto- tho oross - probO ' function, it is nooo s sary - that - 
all of the circuit design system, the transmission line analysis system, and 
th e printed circuit board design instruction support device be ex e cut e d by 
the samo user ID on tho same machine. 

[OCM 5]_ 6. Damping resistance automatic extraction system from circuit 
diagram 

Fig. 12 shows the flowchart showing the processing of a damping 
resistance automatic extraction system from a circuit diagram (hereinafter, 
simply referred to as "damping resistance automatic extraction system" 
appropriately). 

In the damping resistance automatic extraction system, parts 
information is sequentially extracted from all circuit diagram data first 
(step SI 202, step S1214), and then, all parts falling under resistance parts 
on the circuit diagram are extracted (step SI 204). 
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Next, parts where the attribute of series connection is in the attribute 
of IBIS model are extracted from extracted resistance parts (step S1206). 

Further, when all pins of the extracted resistance parts are searched 
and there are wirings connected to the pins, parts connected to the wirings 
are searched (step S1208). 

Furthermore, whether or not the parts connected to the wirings are 
target parts of damping resistance from the classification of parts (such as 
IC)(step S1210). 

Next, "damping resistance name" and "name of part connected to 
wiring" are returned as a result for each part to be searched (step S1212), 
Regarding the result, a plurality of (l:n) combinations exist. 
[0CM6]_ 7. Bypass capacitor automatic extraction system from circuit 
diagram 

Fig. 13 shows the flowchart showing the processing outline of a 
bypass capacitor automatic extraction system from a circuit diagram 
(hereinafter, simply referred to as "bypass capacitor automatic extraction 
system" appropriately). 

Description will be made with reference to the flowchart. In the 
bypass capacitor automatic extraction system, when bypass capacitors are 
arranged on a circuit diagram, a circuit diagram is formed based on design 
rule that they are arranged near connection pins of target ICs. 

Next, capacitors are extracted from the circuit diagram according to 
the type of parts, and wirings connected from the extracted capacitors are 
searched. 

Then, capacitors where connection of the both ends of capacitor are 
connected to a power source and ground are extracted, and capacitors from 
which wiring is further connected to IC toward the power source side are 
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extracted from the extracted capacitors. 

In the case where the capacitors connected to IC, which were 
extracted in this manner, are connected to a plurality of ICs, an IC whose 
distance of pin connected by wiring is the closest is extracted. 

The capacitors connected to IC, which were extracted above, are 
output as bypass capacitors on a list together with an IC making a pair and 
the name of wiring that connects them. 

[00 4 7} _8. Web system of a printed circuit board design system cooperation 
type 

Fig. 14 shows a conceptual view of a Web system of a printed circuit 
board design system cooperation type, which provides information 
accumulated in a Web server in response to a request from the printed 
circuit board design instruction support device, and Fig. 15 shows a 
flowchart showing the processing of the Web system of a printed circuit 
board design system cooperation type shown in the above-described 
conceptual view. 

Description will be made with reference to the flowchart. In the 
Web system of a printed circuit board design system cooperation type, to 
perform display on the screen of the printed circuit board design instruction 
support device in activating the device first, the system inquires the Web 
server of URLs and character information, which are effective for a design 
system, based on an ID to acquire information from the Web server or 
keywords, terms, and part names from information regarding printed circuit 
board (circuit board specification, circuit board type, simulation 
information accumulated in manufacturing process and design process, and 
the like). At the same time, priority/condition setting is set in order to 
reply articles falling under the above-described conditions in proper 
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contents of intended high-quality. Articles to which priorities are fixed 
are "data date (update level)", "access frequency", "access frequency of a 
particular person", "name who posted" and the like, and a conditional 
expression can be narrowed on a compound condition. 

Next, an URL with contents having a requested ID or keywords is 
searched in the Web server, and a searched URL is replied to the printed 
circuit board design instruction support device while corresponding to the 
priority and condition setting if they are defined. 

Next, in the printed circuit board design instruction support device, 
the replied URL and character information are received, and a button is 
displayed on the menu of the printed circuit board design instruction 
support device when a URL corresponding to the inquired contents is 
replied, and the URL is stored. 

On the other hand, when a URL is not replied, the button is not 
displayed on the menu of the printed circuit board design instruction 
support device, and the URL is not stored either. 

When a designer presses the button, the URL is passed to a Web 
browser simultaneously with the activation of the Web browser. Thus, 
necessary contents are displayed on the Web browser. Character 
information replied from the Web server is held in the printed circuit board 
design instruction support device, and displayed on a menu or a design 
screen in a proper design occasion. 

[00 4 8] - Further, Fig. 16 shows a conceptual view of the Web system 

of a printed circuit board design system cooperation type, which performs 
calculation in the Web server in response to a request from the printed 
circuit board design instruction support device and provides its result, and 
Fig. 17 shows a flowchart showing the processing of the Web system of a 
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printed circuit board design system cooperation type shown in the 
above-described conceptual view. 

Description will be made with reference to the flowchart. In the 
Web system of a printed circuit board design system cooperation type, the 
menu of calculation corresponding to items such as wirings and parts 
displayed in the printed circuit board design instruction support device is 
displayed first, and the system waits for an input instruction of input 
parameters necessary for the calculation. 

By inputting necessary parameters, general and auxiliary input 
parameters of a calculator, which are not prepared in the printed circuit 
board design instruction support device, are passed to the Web server to 
request calculation. 

Next, in the Web server, the type of calculation and parameters from 
the printed circuit board design instruction support device are received, and 
the calculation result of numerical value or character string is replied to the 
printed circuit board design instruction support device after necessary 
calculation is performed. 

In the printed circuit board design instruction support device, the 
calculation result is received to display the calculation result on the screen. 

f£ Q19] Furthermore, Fig. 18 shows a conceptual view of the Web 

system of a printed circuit board design system cooperation type, which 
accumulates information in the Web server in response to a request from the 
printed circuit board design instruction support device, and Fig. 19 shows a 
flowchart showing the processing of the Web system of a printed circuit 
board design system cooperation type shown in the above-described 
conceptual view. 

Description will be made with reference to the flowchart. In the 
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Web system of a printed circuit board design system cooperation type, a 
button for posting is prepared in the printed circuit board design instruction 
support device first, and the designer presses the button for posting for the 
purpose of clearly stating cases and experience, screen explanation, and 



